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(54) A reconfigurable keybpard for a computer 

(57) . A reconfigurable Iceyboard (1) for a computer 
(2) comprising a plurality of keys (3) for entering data, 
each one of which Is provided with a display (4) com- 
prising an array (9) of electrically activatable areas for 
displaying symbols indicating the data, and an activation 
microcircuit (10) electrically connected to the keyboard 
(9) for selectively activating each area; the keyboard ( 1 ) ' 
comprising a local control unit (6), designed for iselec- : 
tively controlling, via the microcircuit (1 0), display of the ~ . 
symbols on said array (9); the array (9) comprising a 
plurality of organic light-emitting diodes (OLEDs); the 
activation microcircuit (1 0) comprising a plurality of tran- 
sjstors electrically connected to the organic light-emitr 
ting diodes (OLEDs) for controlling activation/de-actlva- 
tion of the latter. 
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Description 

[0001 1 The present Invention relates to a reconf igura- 
ble keyboard for a computer. 

[0002] In particular, the present invention relates to a 
reconfigurable keyboard designed for computers, such 
as, for example, notebooks, servers, or personal com- 
puters, to which the present description will make ex- 
plicit reference without thereby implying any loss of gen- 
erality. 

[0003] As is known, in recent times, there has arisen 
the need, on the part of computer users, to have avail- 
able keyboards for entering data which are provided 
with a high level of versatility, I.e., keyboards designed 
to be reconfigured whenever required according to the 
needs of use of the user himself. 
[0004] Very frequently, in fact, there arises the need, 
on the part of the user to use, for example in writing or 
programming, alphanumeric symbols different from the 
ones printed on the top face of each key of the keyboard. 
[0005] For this purpose, keyboards have been devel- 
oped which are designed to enable the user of a com- 
puter to reconfigure the "mapping" of the keys, i.e., to 
assign any alphanumeric symbol to each key of the key- 
board, which Indicates a datum or a function that can be 
communicated to the computer by pressing the keys. 
[0006] In the case in point, each key of the keyboards 
mentioned above is provided with a display device, 
whteh isjixed to the top end of the key and has the func- 
tion of displaying the alphanumeric symbol that has 
been assigned to the key itself during reconfiguration. 
[0007] Each area of visualization of the display is ac- 
tivated/de-activated by the control circuit, which is de- 
signed to drive the display device according to the sym- 
bol to be displayed. 

[0008] The keyboard mentioned above is moreover 
provided with an internal unit for managing the symbols, 
which Is designed to handle mapping. I.e., assignment 
of symbols to the keys, and is able to communicate to 
each control circuit the symbol to be displayed on the 
corresponding key. 

[0009] The display device mounted on the keys of the 
keyboard mentioned above Is constituted by a display 
comprising an anray of microLEDs (light-emitting di- 
odes), which can be Individually activated by the control 
circuit to obtain display of the symbol assigned to the 
key following upon reconfiguration. 
[001 0] Keyboards provided with keys having displays 
with microLED arrays present the major drawback of ab- 
sorbing a particularly high electric power, i.e., higher 
than the electric power that Is normally supplied by the 
computer to standard keyboards. Consequently, the 
above keyboards prove difficult to interface with com- 
puters that use commonly available communication pro- 
tocols. 

[0011] In addition, displays with microLED arrays, as 
well as offering to the user an extremely limited degree 
of resolution, and hence being far from satisfactory, 



present somewhat limited ergonomic characteristics, as 
well as an excessive weight, which considerably reduc- 
es the performance offered by the key In terms of typing 
speed. 

5 [0012] With the aim of eliminating the problems de- 
scribed above, the proposal has been made to replace 
the mIcroLED-array displays with liquid-crystal displays 
(LCDs), the latter offering ( as compared to microLED- 
array displays ) a higher degree of definition and a lower 

10 absorption of electric power, so enabling interfacing be- 
tween the keyboard and any personal computer. 
[0013] The above-mentioned keyboards present, 
however, the major problem of not allowing display of 
the symbols for the user in the event of poor visibility 

IS and of offering an angle of display that is extremely lim- 
ited on account of parallax error in the presence of suf- 
ficient lighting. In the case in point, the degree of display 
offered by LCDs is considerably reduced when the ob- 
servation point of the user is not located on an axis sub- 

20 stantially orthogonal to the plane of lie of the display and 
passing through the centre of the display itself. 
[0014] Finally, the use of the aforesaid LCDs deter- 
mines an Increase in the cost of production of the key- 
board, which discourages users from buying reconfig- 

25 urable keyboards. 

[0015] The purpose of the present invention is to pro- 
vide a reconfigurable keyboard for a computer which 
preserves all the advantages offered by keyboards pro- 
vided with LCD keys, which is able to offer a display of 

30 the symbols in the event of poor or no visibility, and 
which Is inexpensive to produce. 
[0016] According to the present invention, there is 
provided a reconfigurable keyboard for a computer as 
described in Claim 1 . 

35 [0017] The present invention will now be described 
with reference to the attached drawings, which Illustrate 
a non-limiting example of embodiment thereof, and in 
which: 

40 - Figure 1 is a perspective view of a keyboard built 
according to the teachings of the present invention; 
Figure 2 is a block diagram of the Internal electrical 
circuits of the keyboard illustrated in Figure 1 ; 
Figure 3 is a lateral cross section of a key used in 

^ the keyboard Illustrated In Figure 1 ; and 

Figure 4 is a cross section according to the plane II 
.of the key illustrated in Figure 3. 

[0018] With reference to Figure 1, the reference 
so number 1 designates, as a whole, a reconfigurable key- 
board for a computer 2, the said keyboard being provid- 
. ed with a plurality of appropriately distributed keys and 
being designed to enable the user of a computer 2 to 
reconfigure "mapping" of the keys 3, i.e., to assign any 
35 alphanumeric symbol or any image to each key 3 of the 
keyboard 1 , indicating a datum or a function that can be 
implemented on the computer 2 by pressing the keys 3. 
[0019] In particular, each key 3 comprises a graphic 
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display 4 having the function of displaying any alphanu- 
meric symbol or any Image associated to a datum that 
can be entered or to a function that can be implemented 
on the computer 2 by pressing the key 3. 
[0020] In the case in point, the Iceyboard 1 is able to 
allow the user to assign to each key 3 any alphanumeric 
symbol or any image by means of an operation of recon- 
figuration of the data . or functions, which can be per- 
fomned directly from the keyboard 1, or else by means 
of processing perfomned by the computer 2 connected 
to the keyboard 1 itself . ' 

[0021] With reference to Figure 2, thel keybpard .1 
comprises a central configuration unit 5; designed' to . 
handle assignment of alphanumeric symboteahd/ptiirh/; 
ages to each key 3 according to the configuration cho- 
sen by the user, and a plurality of local control units 6, 
each of whbh Is associated to a respective key 3 and is . 
able to actlvate/de-activate display of the symbol or inrv 
age assigned by the central configuration unit 5 to the 
key 3 on the graphte display 4. :: 
[0022] In the case in point, the central configuration 
unit 5 is designed to communicate, through a plurality 
of data-communication lines 7 (described in detail in 
what follows), with the iocal control units 6 associated 
to the keys 3, so as to send to the latter an infpnmation 
signal codifying the symbol or image assigned to the re- 
spective key 3. 

[0023] In particular, each local control unit 6 is con- 
nected, via a connection circuit 8 (described in detail in 
what follows), to the graphic display 4 integrated in the 
key 3 and designed to display to the user the symbol or 
image associated to the key 3. . 
[0024] With reference to Figure 2, the keyboard i fur- 
ther comprises an interface circuit 11 . which is designed 
to effect a bi-directional communication of data betwiBen 
the keyboard 1 and the computer 2, and a series of 
switching devices 1 2 (described in detail In what fol- 
lows), each of which has the functfon of detecting and 
transmitting to the computer 2. via the interface circuit 
11 , an tnfonnation signal indicating the condition of clos- 
ing of a respective key 3, otstained when the latter is , 
depressed. 

[0025] From the foregoing description, it should be 
pointed out that the interface circuit 11 can be provided 
by means of a communication Interface of a convention- 
al type that is able to communicate with the computer 2 
via a bi-direclional communication protocol of a known 
type, such as, for example^ the protocols AT, PS-2, MF- 
11 or similar protocols, whilst the central configuration 
unit 5 can be provided by means of an integrated elec- 
tronic circuit of a programmable type, which Is designed 
to communicate in a unidirectional way with the compu- 
ter 2, so as to receive from the latter the updatings re- 
garding the mappings of the keys 3. 
[0026] In particular, as illustrated in the example of 
Figure 2, the central configuration unit 5 can be directly 
connected to the communication bus which connects 
the computer 2 to the interface circuit 11 and hence re- 



ceive from the computer 2 itself the infomiation regard- 
ing the new mapping of the keys 3. In this case, the com- 
puter 2 will be able to address the infonnation appropri- 
ately so as to transmit it to the interface circuit. 11 or to 
5 . the central configuration unit 5. 

[0027] From what has been described above, it 
should moreover be pointed out that the central config- 
uration unit 5 is desigried preferably, but hot necessarily, 
to effect a bi-directional communication with the inter- 
fo , face circuit 1 1 so as to control, each time, the encoding 
; ; and transmission, performed by the latter to the compu-^ 
ter 2. of the (lata selected by the user apcording to the 
new hiapplng of the keyboard 1: 
[0028] VVith reference to Figure 2, each graphic dis- 
iA play 4 comprises an array 9 defined by a plurality of elec- 
trically activatable areas for display ingany image or any 
- } . ; alphariijmeric s^^ activatlori mk:rocircuit 10 

connected at input, through the connection circuit 8. to 
"the respective local control unit 6, from which it receives 
a control signal encoding the symbol to be displayed, 
and connected, at output, to the array 9 of electrk:at}y 
activatable areas, so as to drive, according to the control 
sjgnal, activation of each electrically activatable area 
(commonly referred to as pixel) belonging to the array 
g to obtain display of the synnbol or irniage associated to 
the key 3. In the case in point, unlike the arrays 9 of 
. eleictrically activatable areas comprised in the graphic 
^ displays mounted on the keys 3 of currently known key- 
boards, the array 9 of electrically activatable areas of 
30 each graphic display 4 comprises a plurality of organic 
light-emitting diodes (OLEDs), whilst the activation mi- 
: crocircuit 10 comprisies a plurality of transistoi^, which 
' are electrically connected to said OLEDs for controlling 
. activation/de-activation thereof: 
35 [0029] In detail, the OLEDs are madia by interposing 
a thin layer (not illustrated) of an electroluminescent or- 
ganic material between two layers (not illustrated) of 
metal or crystalline semiconductor that function as elec- 
trodes for the injection of charge carriers so as to obtain 
40 an extremely thin film. For further characteristics of 
...OLEDs, explicit reference is rnade to the literature re- 
garding OLED displays, such as, for instance, the inter- 
national patent bearing the number WO^01 82390 re- 
garding an OLEO display. 
45 [0030] As regards the mlcrodrcult 1 0, this may be ob- 
tained by means of a passlye array of transistors de- 
signed to manage sequential tuming-on (according to 
rows and columns of the OLEDs), or else by means of 
an active array defined by one thin layer or film (not 11- 
so iustrated) of transistors (not illustrated) and commonly 
referred to as thin-film transistora (TFTs). 
In particular, the active array of TFTs is integrated with 
the film of OLEDs. in such a way that one or more tran- 
sistors forming the film of the microcircuit 1 0 are electri- 
cs cally connected to a respective OLED so as to control, 
activation/de-activation of the area of the array 9. 
[0031] The transistors (not illustrated) of each micro- 
circuit 1 0 are connected at input, via. the connection cir- 
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cuit 8. to the local control unit 6, from which they receive 
enabling to activate/de-actlvate a given area of the array 
9 of the display 4, whilst, at output, they are connected 
to a respective area of the array 9 itseif. 
[0032] With reference to Figures 1 and 3, the key- 
board 1 comprises a horizontal base 3a, on which there 
are distributed the switching devices 12, and a top lid or 
cover 3b set resting on top of the base 3a and designed 
to support the keys 3. 

[0033] In particular, the lid 3b comprises a plurality of 
sleeves 14, which are appropriately distributed on the 
lid 3b Itself and are each designed to receive within it a 
respective key 3, which is axially mobile within the 
sleeve 14 Itself between a resting position, in which the 
key 3 is raised with respect to the base 3a, and a closing 
position, in which the key 3 Is set with its own bottom 
end partially resting on the base 3a Itself. 
[0034] In the case in point, each sleeve 14 Is integral 
with the lid 3b and is substantially shaped like a cylinder, 
which extends starting from the lid 3 towards the base 
3a, with its own longitudinal axis set substantially verti- 
cal. 

[0035] I ntegrated in the body of the lid 3b is a plurality 
of electrical paths 16, which together define the data- 
communication lines 7. 

[0036] In particular, each electrical path 16 extends 
along the lid, starting from the central configuration unit 
5 until it arrives at a given sleeve 14 housing the key 3. 
and has the function of transmitting to the local control 
unit 6 a given signal generated by the central configu- 
ration unit 5. 

[0037] With reference to Figure 3, each key 3 com- 
prises a first portion 1 7 connected, inside the sleeve 1 4, 
in such a way as to be able to move along the longitu- 
dinal axis of the sleeve 1 4, and a second portion 1 8 fixed 
to the top end of the first portion 17 and designed to 
house inside it the local control unit 6. 
[0038] 1 n particular, with reference to Figures 3 and 4, 
the first portion 17 is defined by a cylinder 17, on the 
head of which is fixed the second portion 18, which is 
shaped like a cap and has integrated, on Its own top 
face, the graphic display 4. 

[0039] It should be pointed out that the cylinder 1 7 is 
provided with ah alignment tooth 19 (illustrated In Figure 
4), which extends radially from the cylinder 17 Itself, In- 
side a longitudinal seat 20 made In the sleeve 14, and 
has the function of preventing, following upon coupling 
between the key 3 and the sleeve 14, any movement of 
rotation of the key 3 about its own longitudinal axis, at 
the same time enabling axial movement of the key 3 it- 
self. 

[0040] With reference to Figure 3, the second portion 
1 8 houses, inside it, a supporting element 21 , which is 
substantially shaped like a cup and is Integrally fixed to 
the top end of the cylinder 1 7, with the con-esponding 
opening facing upwards. Set resting on the said opening 
Is the graphks display 4. 

[0041] Set on top of the graphic display 4. there may 



preferably, but not necessarily, be a protection element, 
for example a small plate (not illustrated), whk:h may be 
made of a transparent material, for protecting the graph- 
ic display 4. 

5 [0042] The supporting element 21 is designed to 
house, inside it, the local control unit 6 and has the func- 
tion both of supporting the graphic display 4 and of form- 
ing an electrical connection between the latter and the 
local control unit 6. For this purpose, the supporting el- 

10 ement 21 is preferably, but not necessarily, made using 
a header made of insulating material, in the body of 
which there is Integrated the connection circuit 8, de- 
fined by a plurality of electrical conductors designed to 
connect the outputs of the local control unit 6 appropri- 

is ately to the inputs of the microcircuit 1 0. 

[0043] With reference to Figures 3 and 4. the local 
control unit 6 set on the key 3 Is connected to the data- 
communicatlon line 7 through at least one sliding con- 
tact 22, which Is designed to guarantee electrical con- 

20 nection between the local control unit 6 and the electrical 
paths 1 6 associated to the key 3 during axial movement 
of the latter. 

[0044] Inthecase In point, the sliding contact 22 com- 
prises a plurality of longitudinal conductive elements 23 

25 (two of which are illustrated in Figure 3) fixed on the out- 
er surface of the cylinder 17, and a plurality of brush 
elements 24 arranged inside the sleeve 14, each of 
which is connected to a respective electrical path 1 6 and 
positioned in contact with a respective conductive ele- 

30 ment 23. 

[0045] In the example illustrated in Figures 3 and 4. 
the conductive elements 23 number four (for communi- 
cating a first data signal and a second data signal, a 
supply signal, and a ground signal) and extend in a ver- 

35 tlcal direction and parallel to one another, starting from 
the local control unit 6 to which they are connected at 
input, towards the bottom end of the key 3. 
[0046] in particular, each conductive element 23, may 
be defined by a substantially rectangular lamina or plate 

40 fixed vertically on the outer surface of the cylinder 17 
and made of electrically conductive material such as 
copper, or else from a layer of graphite designed to guar- 
antee, advantageously, a high degree of sliding of the 
key 3 inside the sleeve 1 4. 

43 [0047] As regards the brush elements 24, these are 
arranged inside the sleeve 14 at equal distances apart 
from one another, and respectively face, and are set in 
contact with, a corresponding conductive element 23. 
[0048] In particular, the brush elements 24 are defined 

so by a series of laminae or straps 24, which extend in a 
vertical direction and parallel to one another inside the 
sleeve 14 and underneath the lid 3b, and are shaped in 
such a way as to exert (when the key 3 Is inserted in the 
sieeve 1 4) an elastic compression on the corresponding 

55 conductive elements 23, thus ensuring a constant elec- 
trical contact between the connmunication-data line 7 
and the local control unit 6. 

[0049] In the case in point, each strap 24 has a f lexibie 
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13. The keyboard according to any one of Claims 2 to 
12, characterized In that it comprises display 
means (31 ), which are controlled by the central con- 
figuration unit (5) and are designed to display a list 
of the possible mappings of the keyboard (1) that 
may be selected by the user. 

1 4. The keyboard according to any one of the preceding 
claims, characterized in that it comprises connec- 
tor nneans (33) designed to enable electrical con- 
nection between said central configuration unit (5) 
and at least one: electrical deylce dedicated to up- 
dating of the data stored in said central cohflgura- ^ 
tipn unit (5). sajd data defining the different possible 
cbnfigiiraitions of the iceyboard (1 )/. 

15. A reconflgurable keyboard (1) for ia computer (2) 
conripiislng a plurality of keys (3), each of virhlbh is 
provided with display means (4) for displaying synn- 
bols or images, and is designed to enable comhriu- 
nlcation to the computer (2) of a datum associated 
to the symbol or Image displayed; a local control unit 

(6) integrated on the key (3) and designed to drive, 
said display means (4) to display the symbol or Im- 
age; a central configuration unit (5), designed to 
communicate through a data-communicatloh line 

(7) to each said jocal control unit (6) the syrnbol or 
image assigned to the respective key (3); said key- 
board (1 ) being characterized in that it comprises, 
for each key (3), a sliding electrical contact (22) de- 
signed to make the electrical connection between 
said local control unit (6) and said data-communi- 
cation line (7). 

16. The keyboard according to Claim 15, character- 
ized in that it comprises a plurality of sleeves (14) 
fixed on a horizontal base (3b) of said keyboard (1 ), 
each of said sleeves being designed to receive In- . 
side It a respective key (3); the said sliding contact 

(22) comprising a plurality of brush elements (24) 
arranged Inside said sleeve (14). 

17. The keyboard according to Claim 16, character- 
ized in that said sliding electrical contact (22) com- 
prises a plurality of electrically conductive elements > 

(23) fixed on the key (3) and connected to said local 
control unit (5); each said electrically conductive el- 
ement (23) being designed to slide on a respective 
brush element (24) during axial movement of the 
key (3). so as to maintain electrical contact between 
the local control unit (6) and the data-communica- 
tion line (7). 

18. The keyboard according to Claim 17, character- 
ized in that each said key (3) comprises a first por- 
tion (1 7) set inside said sleeve (14), and a second 
portion (18), fixed to the top end of said first portion 
(17) and designed to support said display means 



10 



.15 



25 



30 



(4); each said electrically conductive element (23) 
being fixed on the outer surface of said first portion 
" (1 7) towards the respective brush element (24). 

19. The keyboard according to Claim 18, character- 
ized in that said electrically conductive elemerits 
(23) extend parallel to one another and to the lon- 
gitudinal axis of the key (3) throughout the length of 
said tinst portion (1 7) and facing each< a respective 
brush element (24).' ■ 

20. The Iceyboard according to Claimi 19, character- 
ized In thrt each bmsh element (24) comprises a 
strap made of conductive material, which extends 

. aiong said sleeye (14) parallel to the respective 
electrically conductive element (23) and has a flex- 
ible projection (26) designed to exert an elastte 
pressure on said electrically conductive element 
(23), so as to guarantee electrical contact during ax- 

v r iai mpyerne^^ ; 

21 . The keyboard according to any one of Claims 1 7 to 
20, characterized In that each key (3) conriprises 
a supporting element (21) set inside said second 
portion (18) and designed to. house said local con- 
trol unit (6); and a signal-communication line (8) in- 
tegrated in said supporting element (21) and de- 
signed to connect said local control unit (6) to said 
display means (4). 



22. the keyboard according to any one of the preceding 
' claims. characterized In ttiat it conTprises an iriter- 
iface circuit (11), which is designed to eniable a bi- 
directional comnriunicatlbn between said computer 
55 (2)andsaid kieyboard(1); V ' ' ' 



23. The keyboard according to Clairn 22, character- 
ized In that said Interface circuit (11) is designed to 
effect a bi-directional communication with said cen- 
tral configuration unit (5). 

24. The keyboard according to Claim 23, character- 
ized in that it comprises a plurality of switching de- 
vices (12), each of which is associated to a respec- 

' tlve key (3) arid Is designed to comrnunlcate to said 
interface circuit (1 1 ) an information slgnal lndlcating 
that said key (3) has been depressed. 
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OLEDs, the actlvation/de-actlvaitlbn of Which being ■ 
controlled by translstors. ; . ^ . . S 

2. .Cla1ms:/15-24; • ' •^■ '..;.*' v. . : V-/; ■ 

A reconfigurable keyboard comprising for each key a sliding 
electrical contact making the electrical connection between 
a local control unit integrated or a^^ and a data ' 
communication line to a ceiitral configuration unit. 
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projection 25, which is substantially C-shaped and is de- 
signed to bend between a resting position, in which the 
key 3 is extracted from the sleeve 14, and a defomned 
position, under the. lateral thrust of the key 3. 
[0050] As regards the switching devtees 12» these 
comprise respectively a pair of electrical contacts 13, 
which are integrated on a first insulating she^t 12a set 
resting upon the base 3a in such a way as to be aligned 
with the respective key 31. In the case In point, the elec- 
trical contacts 13 are connected to the interface circuit 
11 via a respective electrical path 13a integrated on the 
first sheet 12a. 

[0051] The switching devices 12 f urther comprise airi 
electrical contact 13b integrated on a second insulting 
sheet 12b and mobile away from arid towards the elec- 
trical contacts 13 through an op€>ning 13c made oh a 
third insulating sheet 12c. set between the first insulat- 
ing sheet 12a and the second insulating sheet i 2b. . 
[0052] Each svyltching devtee 1 2 further comprises a 
bell element 29.made of flexible material such as rubber.^ 
which is fixed above the renting base 3a in ai position 
substantially coaxial with the cylinder 1 7 and with the 
electrical contact 13b, and has an internal cylindrical 
portion 30 made of rubber, which can move away from 
or towards the electrical contact 13b under the thrust of 
the first portion 1 ^ of the key 3, so as to provide for dos- 
ing/opening of the electrical contacts 13. 
[0053] It is evident that the interface circuit 1 1 is able, 
to detenntne the pressure of any single key 3, i.e., the 
selection of any single symbol or image by the user via 
detection of the condition of closing/opening of the elec- 
trical contacts 13. The switching devices 12 are of a 
comnionly known type and will hence not be described 
any further hereiri. 

[0054] It should be pointed out that the keyboard 1 
may comprise a display 31 (illustrated in Figures 1 and 
2), which is controlled by the central configuration unit 
5 and is designed to display to the user a list of the pos- 
sible mappings that may be implemented on the key- 
board and may be directly selected via at least one fast- 
selection key 32 (illustrated in Figures 1 and 2), the func- 
tion of whteh is to enable the user to select a given map- 
ping of the keys, which is listed for example by the dis- 
play 31 via the keyboard 1 . 

[0055] It should be pointed out that the keys 32 dedi- 
cated to scrolling of the list appearing on the display 31 
for selection of the new configuration of the keyboard 1 
may be without the graphic display 4. 
[0056] In this way, the user advantageously has the 
possibility of choosing, in an extremely fast way and 
without the aid of the computer 2 or of special programs, 
a given configuration, such as a mapping that comprises 
the symbols associated to any language of the world, 
that comprises the dedicated symbols for programming, 
or any other type of mapping. 

[0057] It should moreover be pointed out that the dif- 
ferent mappings of the keys of the keyboard 1 , the al- 
phanumeric symbols, or the irnages can be stored inside 



a non-volatile memory of a known type comprised within 
the central configuration unit 5, which can be updated 
directly by the computer 2, by means of the interface 
circuit 11, or else via a dedicated updating device (not 
5 illustrated), which can be connected to the central con- 
figuration unit 5 through a connector 33 set at the side , 
on the keyboard 1 . 

[0058] The connector 33 may moreover enable con- 
nection, for exampl^, of the central configuration unit 5 . 
ip. to the computer 2 In such a way as to carry oiit a fast 
data transmission between the latter and the keyboard ' 
AiSO enabling fast updating of the images appearing on > 
the graphic displays 4; 

, [0059] Operation of the keyboard 1 described herein 

IS dearly follovys from vyhat has been explained previously 
and requires no further explanation. >■ 
[0060] ; . The advantages of the keyboard 1 are evident. 
In the first place, the keyboard 1 Is extremely versatile 
in that It can be reconfigured even without the aid of the 

\fQ- conriputer 2. In; addition; integration of the graphic dis- 
plays 4 with OLED an^ays on the keys 3, as well as en- 
abling a higli-resolution visualization of the symbols 
from wide angles of observation and In any condition of 
visibility, considei'ably reduces the electric power ab-. 

55 sorbed by the keyboard 1, thus rendering the latter In- . 
terf actable with any computer 2 that uses a standard 
communication protocol, thus eliminating the need for 
any adaptation or modification of a software or hardware 
type on the computer 2 itself. 

30 [0061] It should moreover be pointed out that the ex- 
tremely light weight of the graphic displays does not ad- 
versely affect the performance offered, by the key in 
temns of typing speed, which proves comparable to the 
. ; typing speed affojrded by standard non-reponfigurable 

■'35 'keyboards:* ^ "•' .'^ 

[0062] The extremely low cost of the graphic displays 
and the use of certain electronic components already 
present in ordinary standard keyboards enable the key- 
board 1 to be particulariy inexpensive. 

40 [0063] Finally, from the above description , it should be 
. pointed out that the keyboard 1 can advantageously be . 
. used as an extension of the traditibnal display screen. 
In fact, in the case of a computer of the notebook type, 
the keyboard 1 is adjacent to the traditional screen, and 

45 the graphic displays 4 integrated on the keys 3 are/con- 
tiguous with respect to one another and fonm a practl^- 
cally uniform surface, whk;h can be used as a display 
screen. ! 

[0064] It is evident that, in this case, the computer 2 
so and the central configuration unit 5 are designed to co- 
operate to divide up the image displayed by the key- 
board 1 into a plurality of portions of images, which are 
appropriately assigned to a respective graphic display 4. 
[0065] Finally, it is clear that numerous modifications 
55 and variations may be made to the reconftgurable key- 
board for computers described and illustrated herein, 
without departing from the scope of the present inven- 
tion. 
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[0066] In particular, it should be pointed out that the 
electrical paths 16, instead of being Integrated on the 
body of the lid 3b, may be integrated in a sheet of insu- 
lating nnaterial that can be fixed on the bottom surface 
of the iid 3b in a position such as to guarantee electrical 
contact between the electrical paths 1 6 themselves and 
the respective brush elements 24. 



Claims 

1. A reconfigurable keyboard (1) for a computer (2) 
comprising a plurality of keys (3) for entering data, 
each one of which is provided with display means 
(4) comprising an array (9) of electrically actlvatable 
areas for displaying symbols and/or images indicat- 
ing said data, and an activation microcircult (10) 
electrically connected to said an^ay (9) of electrically 
activatable areas for selectively activating each of 
said areas; said keyboard (1) comprising a local 
control unit (6), designed for selectively controlling, 
via said microcircult (10), display of the symbols on 
said array (9), said reconfigurable keyboard (1) be- 
ing characterized in that said array (9) comprises 
a plurality of organic light-emitting diodes (OLEDs) 
and In that said activation microcircult (10) conn- 
prises a plurality of transistors electrically connect- 
ed to said organte light-emitting diodes (OLEDs) for 
controlling activation/de-activation of the latter 

2. The keyboard according to Claim 1 , characterized 
in that said microcircult (10) comprises an array of 
TFT transistors electrically connected to said 
OLEDs for controlling activation/de-activation of 
said OLEDs. 

3. The keyboard according to Claim 1 or Claim 2, 
characterized in that it comprises a central config- 
uration unit (5), designed to communicate to each 
of said local control units (6) via a plurality of data- 
communication lines (7), the symbol and/or image 
assigned to the respective key (3). 

4. The keyboard according to Claim 3, characterized 
in thai each said local control unit (6) Is Integrated 
in a respective key (3); the connection between said 
local control unit (6) and said data-communicalion 
line (7) being made through a sliding electrical con- 
tact (22). 

5. The keyboard according to Claim 4, characterized 
in It comprises a plurality of sleeves (14), which are 
fixed on a horizontal base (3b) of said keyboard (1) 
and which are each designed to receive within it a 
respective key (3); said sliding electrical contact 
(22) comprising a plurality of brush elements (24) 
arranged inside said sleeve (1 4). 



6. The keyboard according to Claim 5, characterized 
in that said sliding electrteal contact (22) comprises 
a plurality of electrically conductive elements (23) 
fixed on the key (3) and connected to said local con- 

5 trol unit (6); each of said electrically conductive el- 
ements (23) being designed to slide on a respective 
brush element (24) during axial movement of the 
key (3), so as to maintain electrical contact between 
the local control unit (6) and the data-communica- 

10 tion line (7). 

7. The keyboard according to Claim 6, characterized 
in that each said key (3) comprises a first portion 
(1 7) set inside said sleeve (1 4) and a second portion 

15 (1 8) fixed on the top end of the first portion (1 7) and 
designed to support said display means (4); each 
said electrically conductive element (23) being fixed 
on the outer surface of said first portion (1 7) towards 
the respective brush element (24), 

20 

8. The keyboard according to Claim 7, characterized 
in that said conductive elements (23) extend par- 
allel to one another and to the longitudinal axis of 
the key (3) throughout the length of said first portion 
(1 7), each facing a respective brush element (24). 

9. The keyboard according to Claim 8, characterized 
in that each said brush element (24) comprises a 
strap made of conductive material, which extends 

30 along the sleeve (1 4) parallel to the respective elec- 
trically conductive element (23) and has a flexible 
projection designed to exert an elastic pressure on 
said electrically conductive element (23), so as to 
ensure electrical contact during axial movements of 

35 said key (3). 

10. The keyboard according to any one of the Claims 7 
to 9, characterized In that each key (3) comprises 
a supporting element (21 ) set inside said second 

40 portion (18) and designed to house s^id local con- 
. trol unit (6); and a plurality of signal-communication 
lines (8) integrated in said supporting element (21 ) 
and designed to connect said local control unit (6) 
to said microcircult (10). 

45 

11 . The keyboard according to any one of the preceding 
.claims, characterized in that It comprises an inter- 
face circuit (11), which is designed to enable a bi- 
directional communication between said computer 

50 (2) and said keyboard (1). 

12. The keyboard according to Claim 11, character- 
ized in that it comprises a plurality of switching de- 
vices (12), each of which is associated to a respec- 

55 tive key (3) and is designed to communicate to said 
interface circuit (1 1) an information signal indicating 
that said key (3) has been depressed. 
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